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T h e  s t u d y  o f  g r o u p  b e h a v i o r  a n d  p e r f o r m a n c e ,  w h i l e  a t  t h e  ' 
I !  
core o f  soc ia l  p s y c h o l o g y ,  h a s  p r o v e d  t o  b e  o n e  o f  t h e  more.  . 
r e c a l c i t r a n t  areas o f  i n v e s t i g a t i o n .  A h o s t  o f  m e t h o d o l o g i c a l  
p r o b l e m s  a n d  t h r e a t s  t o  e x t e r n a l  v a l i d i t y  b e s e t  t h e  r e s e a r c h e r  a t ' .  
every  ttcrr), 
. .  
. 
These range f r = m  at tempt ing  ta capture the p r o c e s ~ e ~ i  
i n v o l v e d  i n  m u l t i - p e r s o n  i n t e r - a c t i o n s ,  t o  g e n e r a l i . z i n g  f r o m  
g r o u p s  of s t r a n g e r s  b r i e f l y  a s s e m b l e d  p e r f o r m i n g  r e l a t i v e l y  _ .  
c 
" ' m e a n i n g l e s s  t a s k s  w i t h o u t  l o n g - t e r m  c o n s e q u e n c e s ,  t o  p a r t i t i o n i n g  
i i 
i 
i n d i v i d u a l  v e r s ~ i s  g r o u p  v a r i a n c e  i n  p e r f o r m a n c e ,  
o t h er vex a t  i o n  5 .  
a n d  a l i t a n y  o f  
i L o o k i n g  a t  t h e  s t a t e  o f  r e s e a r c h  i n  t h e  area, I v a n  S t e ine r  ( S t e i n e r ,  1973) . f e l t  c o n s t r a i n e d  t o  write a n  a r t i c l e  i n  1973 
b e n t i t l e d  " W h a t e v e r  h a p p e n e d  t o  t h e  g r o u p  i n  social  p s y c h o l o g y ?  
, (  
i; 
i: 
'What  h a p p e n e d  *to t h e  g r d u p  wak a mass ive  d e f e c t i o n  t o  c k h e r ,  more 
\ 
t r a c t a b l e  r e s e a r c h  problems. '  I n d e e d ,  d e s p i t e  e a r l y  i nvo lvemen t  i n  
.. I 
i g r o u p  r e s e a r c h  a n d  c o n t i n u i n g  in te res t ,  I also m u s t  b e  c o u n t e d  
among t h e  clef ectors .  
1: 
I -  
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F o r  a number  of years t h e  ma in  t h r u s t  o f  my r e s e a r c h ,  much' 
o f  i t  i n  c o l l a b o r a t i o n  w i t h  J a n e t  S p e n c e ,  has b e e n  o n  i s o l a t i n g  
t 
I' r 
!,, 
. c o m p o n e n t s  o f  p e r s o n a l . i t y  . and a c h i e v e m e n t  m o t i v a t i o n  t h a t  
d e t e r m i n e  p e r f o r m a n c e ,  p a r t i c u l a r l y  i n  d e m a n d i n g  w a r k .  We h a v e  I: 
/ > .  
1 
1. 
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* .  : a c h i e v e d  a f a i r  amoun t  of s u c c e s s  i n  t h i s  e n d e a v o r ,  w h i c h  now 
i n c l u d e s  r e f o r m u l a t i o n s  of a c h i e v e m e n t  m o t i v a t i o n  as a t h r e e  
component  c o n s t r u c t  a n d  o f  t h e  T y p e  A p e r s o n a l i t y  c o n s t e l l a t i o n .  . 
L 
'. I n  t h e s e  i n v e s t i g a t i o n s  w e  have l o o k e d  a t  p e r f o r m a n c e  i n  g r o u p s  
as d i v e r s e  as 5Ch001 c h i l d r e n ,  c o l l e g e  s t u d e n t s ,  b u s i n e s s m e n  and . I  
s c i e n t i s t s  ( H e l m r e i c h  8t S p e n c e ,  1978; S p e n c e  s( H e l m r e i c h ,  1983) .  
T h e  logical b u t  unrccomplished e x t e n s i o n  of t h i s  work was to the 
p e r f o r m a n c e  o f  g r o u p s .  - I 
I t .  was i n  1979, when t h e  w o r k  o n  a c h i e v e m e n t  h a d  j u s t  b e g u n  
t o  a c h i e v e  c o h e r e n c e ,  t h a t  s e r e n d i p i t y  s t r u c k  i n  t h e  f a r m  of  J o h n  
K. L a u b e r .  A t  t h a t  t i m e  J o h n  was a n  e x p e r i m e n t a l  p s y c h o l o g i s t  * 
w o r k i n g  i n  a v i a t i o n  human f a c t o r s  a t  A m e s  R e s e a r c h  ' C e n t e r .  (He is 
now t h e  f i r s t  p s y c h o l o g i s t  s i t t i n g  as a member o f  t h e  N a t i o n a l  
T r a n s p o r t a t i o n  S a f e t y  Board.) H a v i n g  f o u n d  some o f  my work  i 
I 
' I  
t 
p o t e n t i a l l y  r e l e v a n t  to i s s u e s  of crew per-Formance ,  h e  i n v i t e d  m e  
to p a r t i c i p a t e  i n  a N Q S A / A i r l i n e  c o n f e r e n c e  a n  crew c o o r d i n a t i o n .  
I n  t h e  p r o c e s s  o f  p r e p a r i n g  fo r  t h e  m e e t i n g ,  I d i s c o v e r e d  t h e  
i n c r e d i b l e  r e s e a r c h  p o t e n t i a l  o f  t h e  f l i g h t d e c k .  Here was a I 
' I  
L 
s t r u c t u r e d  e n v i r o n m e n t  w i t h  w e l l  d e f i n e d  g o a l s  a n d  w e l l  ' d e f i n e d  
roles; w h e r e  small groups ;  h a a .  t o  p e r f o r m  i n  a h i g h l y  c o o r d i n a t e d  
m a n n e r ,  t o  evaluate l a r g e  a m o u n t s  o f  i n f o r m a t i o n ,  a n d  t o  make 
I 
! 
- 1  
/ 
d e c i s i o n s  w i t h  l i f e  ar death: i m p o r t .  f 
Several o t h e r  c o n s i d e r a t i o n s  i n c r e a s e d  t h e  a p p e a l  o f  t h e  1, 
i 
i 
f l i g h t d e c k  as a r e s e a r c h  s e t t i n g .  The f i r s t  was t h a t  the f l i g h t  - 
s i t u a t i o n ,  w h i l e  o p e n  t o  many v a r i a t i o n s ,  h a s  e n o u g h  t 
1 
c o m m o n a l i t i e s  t o  m a k e  d i f f e r e n c e s  i n  p e r f n r m a n c e  observalqle a n d  
m e a s u r a b l e .  T h e  s e c o n d  came f r o m  l o o k i n g  a t  t h e  r e s u l t s  o f  5: I 
2 
, r e s e a r c h  from NASA and t h e  N a t i o n a l  T r a n s p o r t a t i o n  Sa fe ty  B o a r d  
( C o o p e r ,  W h i t e ,  $4 L a u b e r ,  1979). A n a l y s e s  o f  t h e  causes o f  jet  
t r a n s p o r t  a c c i d e n t s  over  a p e r i o d  of many y e a r s  l e d  t o  several 
* c lear  a n d  conc lus ions :  o n e  b e i n g  t h a t  more t h a n  t w o - t h i r d s  of a l l  
a c c i d e n t s  r e s u l t  f r o m  " p i l o t  error" r a t h e r  t h a n  any  f a i l u r e  i n  
t h e  a i r c r a f t  or c a t a s t r o p h i c  e n v i r o n m e n t a l  c o n d i t i o n .  More 
. ' ,  s i g n i f i c a n t l y ,  a g a i n  i n  a ma jo r i ty  of  a c c i d e n t s ,  t h e  s l i p p e r y  
" p i l o t  error" d i d  n o t  r e f e r  t o  m i s t a k e s  i n  m a n i p u l a t i o n  o f  
2 c o n t r o l s  or l a c k  of t e c h n i c a l  c o m p e t e n c e  b u t  r a t h e r  t o  failures 
in crew coordination and management of  t h e  resources available to 
the f lightdeck. 
I .  
L 
I '  
T h e s e  d a t a  p o i n t  t o  a s o c i a l  p s y c h o l o g i c a l  r e s e a r c h  s e t t i n g  
w h e r e  c r i t i c a l  outcomes grow i n e x o r a b l y  o u t  of g r o u p  ' p r o c e s s e s .  
O f  course, t h e  o v e r w h e l m i n g  m a j o r i t y  o f  a i r c r a f t  f l i g h t s  d o  n o t  
e n d  i n  c r a s h e s  c a u s e d  b y  p o o r  g r o u p  p r o c e s s .  However, it is 
p o s s i b l e  t o  recreate t h e  c o n d i t i o n s  s u r r o u n d i n g  a n  a c c i d e n t  or 
i n c i d e n t  i n  t h e  f l i g h t  s i m u l a t o r .  And t h a t  w a s  t h e  t h i r d  
c o n s i d e r a t i o n  i n  c h o o s i n g  t o  s t u d y  f l i g h t  crews. T h e  modern  
. - I  
.- 
simulator h a s  a s t o n i s h i n g  f i d e l i t y ,  r e c r e a t i n g  a l l  a s p e c t s  o f  
f l . igh! t  f r o m  t h e  view out t h e  window,  a i r c r a f t  m o t i o n  a n d  
i n s t r c r m e n t  r e a d i n g s ,  t o  t h e  p i t t e r - p a t t e r  o f  r a i n d r o p s  h i t t i n g  
t h e  f u s e l a g e .  C lay  F o u s h e e  has d e s c r i b e d  t h e  r e s e a r c h  p o t e n ' t i a l  
of t h e  s imulator  i n  h i 5  w e l l - t i t l e d  fl_m_e~&c_ay! Fkycq~ggFi& 
.,~ 
a r t i c l e ,  "Dyads  a n d  t r i a d s  a t  35,000 f e e t "  (Foushee, 1984). I t  is 
i m p o r t a n t  t o  n o t e  t h a t  p r o f e s s i o n a l  f l i g h t  crews v iew t h e  
s i m u l a t o r  a s  a n  i n t e g r a l  p a r t  o f  t h e i r  f l y i n g  e x p e r i e n c e  r a t h e r  
t h a n  a r e s e a r c h  t oo l .  C r e w s  are now t r a i n e d  i n  t h e  s i m u l a t o r  
r a t h e r  t h a n  t h e  a i r c r a f t  a n d  t h e i r  p e r f o r m a n c e  f o r  p u r p o s e s  o f  
3 
m a i n t a i n i n g  t h e i r  l i c e n s u r e  is e v a l u a t e d  r e g u l a r l y  i n  " t h e  box". 
F i n a l l y ,  t h e r e  w e r e  more p r a c t i c a l  a n d  pereottal 
c o n s i d e r a t i o n s ,  o n e  of *them b e i n g  t h e  i n t e n s e  i n t e r e s t  a n d  
commi tmen t  of t h e  a v i a t i o n  community t o  a n y  research t h a t  m i g h t  
i m p r o v e  s a f e t y  a n d  o p e r a t i o n a l  e f f i c i e n c y .  I t  is rare a n d  
g r a t i f y i n g  t o  f i n d  c o n s u m e r s  of r e s e a r c h  who are e a g e r  t o  e m p l o y  
t h e  r e s u l t s  of  r e s e a r c h .  I n  the same? v e i n ,  i t  is both c h a l l e n g i n g  
a n d  r e w a r d i n g  t o  c o n d u c t  r e s e a r c h  t h a t  m i g h t  n o t  o n l y  p r o v i d e  
t h e o r e t i c a l  i n s i g h t s  b u t  also p r o v e  d i r e c t l y  a n d  i m m e d i a t e l y  
b e n e f i c i a l  i n  t h e  rea l  wor ld .  Given a commitment  t o  
c o n d u c t i n g  r e s e a r c h  i n  t h i s  a r e n a ,  i t  was p o s s i b l e  ( a n d  na ive)  to 
c o n s t r u c t  a m e t a - p l a n  f o r  how research w o u i d '  be ' o r g a n i z e d  s n d  
would  p r o g r e s s .  I n  its p r i s t i n e  s i m p l i c i t y ,  t h e  p l a n  s t r a t e g y  
i n v o l v e d  t h e  c o l l e c t i o n  of  t h e  r e l e v a n t  p e r s o n a l i t y ,  a t t i t u d i n a l ,  
I a n d  d e m o g r a p h i c  data on l a r g e  s a m p l e s  o f  p i i a t s  a n d  c o r r e l a t i n g  
1 
I these w i t h  h a r d  p e r f o r m a n c e  d a t a  c o l l e c t e d  b o t h  i n  n a t u r a l  ( l i n e )  
4 .  I s e t t i n g s  a n d  i n  t h e  simulatar.  I n .  a d d i t i o n  t o  p r o v i d e  v a l u a b l e  
\ i n s i g h t s  o n  t h e  r e l a t i o n s h i p s  among p e r s o n a l i t y ,  a t t i t u d i n a l ,  a n d  . 
1 
s 
!$ 
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I 
I .  
l 
c 
I . 
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\ 
' p e r f o r m a n c e  . factors ,  t h e  e n v i s i o n e d  d a t a  would a l s o  ' p r o v i d e  
g u i d a n c e  f o r  p i l o t  s e l e c t i o ?  a n d  a s s i s t  i n  t h e  e v a l u a t i o n  t h e  
. e f f e c t i v e n e s s  of new t r a i n i n g  p r o g r a m s  d e s i g n e d  t o  i m p r o v e  crew 
d 
c o o r d i n a t i o n  a n d  c o c k p i t  r e q o u r c e  management .  
!% 
*, I t  w a s  at t h i s  p o i n t  t h a t  t h e  real i t ies  0.f t h e  "real w o r l d "  
I '\ b e c a m e  m o s t  e v i d e n t .  Some p r o b l e m s  were g e n e r i c ,  i n c l u d i n g  t h e  
f i n a n c i a l  p r e s s u r e s  of d e r e g u l a t i o n  on  o r g a n i z a t i o n s  a n d  t h e  l o s s  
of one p a r t i c i p a t i n g  a i r l i n e  t o  m e r g e r .  O t h e r  p r o b l e m s  r e l a t e d  
more to t h e  n a t u r e  of t h e  research. W h i l e  t h r e e  major e l e m e n t s  i n  
4 i
- 
7 
, 
4 
c i v i l  a i r  t r a n s p o r t ,  a i r l i n e  managemen t ,  t h e  F e d e r a l  A v i a t i o n  
.d A d m i n i s t r a t i o n ,  a n d  p i l o t s  t h e m s e l v e s ,  a l l  e n t h u s i a s t i c a l l y  . 
I 
e n d o r s e  r e s e a r c h  i n  t h e  in terests  o f  i m p r o v e d  s a f e t y ,  t h e r e  are 
\I p o w e r f u l  f o rces  t h a t  h i n d e r  i n v e s t i g a t i o n .  From t h e  p e r s p e c t i v e  .. 
, .  
o f  t h e  p i l o t s ,  * t h e r e  is a p p r e h e n s i o n  t h a t  r e s e a r c h  o n  p i l o t  . 
p e r f o r m a n c e  m i g h t  result i n  d a t a  w h i c h  could b e  u s e d  e i t h e r ,  by 
managemen t  or b y  t h e  F A A  t o  j e o p a r d i z e  t h e i r  licenses a n d  
l i v e l i h o o d .  From t h e  p e r s p e c t i v e  o f  t h e  F A A ,  t h e r e  is a n  * ,  I 
1 1  
' o b l i g a t i o n  t o  m a i n t a i n  t h e  h i g h e s t  l e v e l  o f  s a f e t y ,  w h i c h  m e a n s  1 . '  
. t h a t  a n y  da ta  r e f  l e c f i n g  s u b - s t a n d a r d  p e r f o r m a n c e  or  p r o c e d u r e s  
s h o u l d  be  u s e d  t o  e l i m i n a t e  p o t e n t i a l  r i s k  - a d e a d l y  t h r e a t  t o  
da t a  c o l l e c t i o n .  F i n a l l y ,  t h e r e  is a real  t h r e a t  t o  a i r l i n e s  
t h e m s e l v e s .  If  e x t e n s i v e  d a t a  exist on p i l o t  p e r f o r m a n c e  a n d  a 
p i l o t  f r o m  t h e  lower e n d  of  t h e  d i s t r i b u t i o n  were t o  b e  i n v o l v e d  
- 
i n  a major accident ,  t h e  pat , ent ia l  l i a b i l i t y  ta t h e  o r g a n i z a t i o n  
is s t a g g e r i n g .  C u r r e n t  e v a l u a t i o n  p r a c t i c e s  i n  a v i a t i o n  ra ise  y e t  I 
a n o t h e r  h u r d l e .  W h i l e  o p e r a t i n g  a modern  jet t r a n s p b r t  is 
I u n d e n i a b l y '  a g r o u p  e n d e a v o r ,  F e d e r a l l y  mandat.ed p e r f o r m a n c e  
e v a l u a t i o n s  f o c u s  almost e x c l u s i v e l y  o n  ~ _ n _ d ~ _ v ~ ~ _ u g _ l  p e r f o r m a n c e  
4 a n d  t h e  a b i l i t y  t o  use s t i c k  a n d  r u d d e r  i n  s u c h  e v o l u t i o n s  as 
m a k i n g  s t e e p  t u r n s  a n d  a b o i t i n g  t a k e - o f f s  a t  h i g h  s p e e d .  T h e  
r e q u i r e d  a n n u a l  Prmf i c i a n c y  Check is g e a r e d  t o w a r d  t h e  eva lua t ion  
of t h e s e  t e c h n i c a l  a s p e c t s  of  f l y i n g .  What is l a c k i n g  is 
J 
syr j temat ic  e v a l u a t i o n  of t h e  grt-ye a c t i o n s  t h a t  research h a s  
shown  t o  b e  t h e  p r i m a r y  cause o f  a c c i d e n t s .  What is; a lso l a c k i n g  
i5  a research l i terature on p e r f o r m a n c e  i n  o p e r a t i o n a l  
. s e t t i n g s .  R e s e a r c h  o n  p i l o t  p e r f o r m a n c e  h a s  b e e n  r e s t r i c t e d  [ 
$ 
I 
i i 3 l m 0 5 t  e x c l h s i v e l y  , t o  p e r f o r m a n c e  i n  t r a i n i n g  a n d  h a s  
i 
5 
. I  
. .  : . I 
. .  
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i, . 
c o n c e n t r a t e d  a n  i n d , i v i d u a l  t e c h n i c a l  p r o f i c i e n c y .  B o t h  i n  
r e s e a r c h  a n d  p r a c t i c e ,  t h e  t r a d i t i o n  of  t h e  Had B a r o n  e n d u r e s .  
T h e r e  are a l so  s u b s t a n t i a l  d i f f e r e n c e s  b e t w e e n  a i r  carriers i n  
p i  1 ot, c h a r a c t e r  i st i c s  , a t t i t u d e s ,  and  p r a c t i c e s  m a k i n g  
. o r g a n i z a t i o n a l  climate a n  i m p a r t a n t  element i n  t h e  r e s e a r c h  
( H a c k m a n ,  1986; H e l m r e i c h ,  1986). R i c h a r d  Hackman, C l a y  F o u s h e e  
and  I h a v e  d i s c u s s e d  t h e s e  issues i n  mors detail i n  a recent  
P 
1 
p a p e r  ( H e l m r e i c h ,  Hackman, & Facrshee,  1986). I 
T h e  p r a c t i c a l  e f f e c t  o f  t h i s  a s s o r t m e n t  of o b s t a c l e s  is t h a t  
. p r o g r e s s  h a s  been  much slower t h a n  h o p e d  f o r  a n d  t h e  s t a r t i n g  
p o i n t  much more b a s i c  t h a n  a n t i c i p a t e d .  Hohever, w e  h a v e  now 
r e a c h e d  a p o s i t i o n  of trust and  c o o p e r a t i o n  a n d  w i t h  several 
o r g a n i z a t i o n s  r e g a r d i n g  t h e  s a n c t i t y  a n d  c o n f i d e n t i a l i t y  of d a t a  . 
i - a n d  h a v e  b e g u n  t o  a s s e m b l e  a mass ive ,  p r o t e c t e d  d a t a b a s e  w i t h  i n f o r m a t i o n  f r o m  a number  o f  major a i r l i n e s . a n d  e l e m e n t s  of t h e  
A i r  F o r c e ,  M i l i t a r y  A i r l i f t  Command. T h e  d a t a  o n  h a n d ,  a l t h o u g h  
less  e x t e n s i v e  t h a n  w e  w o u l d  l i b  n o n e t h e l e s s  h a v e  p r o d u c e d  some 
e h i g h l y  e n c o u r a g i n g  results. D u r i n g  t h e  r e m a i n d e r  of t h e  
are 
5 
L .  
d i s c u s s i o n  I w i l l  d e s c r i b e  s a m e  o f  o u r  f i n d i n g s  a n d  . w h e r e ' w e  
h e a d i n g  i n  t h e  f u t u r e .  . c 
Given t h e  t r a d i t i o n  of i n d i v i d u a l  e v a l u a t i o n  a n d  n e e d i n g  t o  
work w i t h i n  t h e  c u r r e n t  sy'otem, our f i r s t  s t e p  w a s  t o  t r y  t o  
d e v e l o p  more c o m p r e h e n s i v e  m e a s u r e s  o f  i n d i v i d u a l  p e r f o r m a n c e  
t h a t  took i n t o  a c c o u n t  b o t h  t e c h n i c a l  p r a f i c i e n c y  a n d  t h e  
m a n a g e r i a l ,  i n t e r p e r s o n a l  a s p e c t s  o f  f l i g h t d e c k  b e h a v i o r .  T h i s  
e f f o r t  was g r e a t l y  f a c i l i t a t e d  by t h e  research o f  L a u b e r ,  W h i t e ,  
C o o p e r ,  R u f f  el 1 S m i t h ,  a n d  t h e i r  col  l e a g u e s  a t  N A S A  ( C p o p e r  , 
- 
. W h i t e ,  & L a u b e r ,  1979 R u f f e l l  S m i t h ,  1979). T h i s  w o r k ,  c o n d u c t e d  
a s  c o n t r o l l e d  s i m u l a t o r  r e s e a r c h ,  s t r u c t u r e d  i n t e r v i e w s  w i t h  l i n e  
p i l o t s ,  a n d  a n a l y s e s  o f  a i r c r a f t  a c c i d e n t s ,  h a d  i s o l a t e d  b o t h  
b e h a v i o r s  a n d  a t t i t u d e s  a s s o c i a t e d  w i t h  e f f e c t i v e  c o c k p i t  
management .  
Work ing  w i t h  Check  FSirmen ( h i g h l y  q u a l i f i e d  a i r l i n e  
p i  l o t s  who 
e v a l u a t i o n s  
c o o p e r a t i n g  
r a t i n g s  of  
o p er a t  i o n  5 .  
d i  m e n s i  o n s  i 
are q u a l i f i e d  by t h e  F A A  t o  c o n d u c t  m a n d a t o r y  
o f  l i n e  a n d  s i m u l a t o r  p e r f o r m a n c e  of pilots) a t  a 
a i r l i ne ,  w e  h a v e  b e e n  a b l e  t o  obtain h i g h l y  r e l i a b l e  
b o t h  t h e  ‘ t e c h n i c a l  a n d  m a n a g e r i a l  a s p e c t s  o f  f l i g h t  
The  results s h o w ,  n o t  s u r p r i s i n g l y ,  t h a t  t h e  t w o  
o f  p e r f o r m a n c e  are p o s i t i v e l y  c o r r e l a t e d  b u t  t h a t  
there  i s  s u b s t a n t i a l  u n s h a r e d  v a r i a n c e .  ( T h e  a v e r a g e  c o r r e l a t i o n  
b e t w e e n  t e c h n i c a l  p r o f i c i e n c y  a n d  r e s o ~ ~ r c e  management  is  a r o u n d  
0. 40. ) W e  h a v e  63150 b e e n  able  t o  a d m i n i s t e r  our t w o  . p r i m a r y  
p e r s o n a l  i t y  m e a s u r e s ,  the E x t e n d e d  P e r s o n a l  R t t r i b u t e s  
Q u e s t i o n n a i r e  (EPAQ: S p e n c e  & H e l m r e i c h ,  1978; S p e n c e ,  H e l m r e i c h ,  
. &  H o l a h a n ,  19791, a n d  t h e  W o r k  a n d  F a m i l y  O r i e n t a t i o n  
Q u e s t i o n n a i r e  (WOFO: H e l m r e i c h  S p e n c e ,  1978) t o  a l a r g e  number 
of p i l a t s .  T h e  EPK! measures p o s i t i v e  a n d  n e g a t i v e  c o n s t e l l a t i o n s  
of i n s t r u m e n t a l  a n d  n e p r e s i i v e  t r a i t s  w h i l e  t h e  WOFO assesses 
t h r e e  f ace t s  o f  a c h i e v e m e n t  mo t iva t ion ,  Mastery N e e d s ,  Work  
O r i e n t a t i o n ,  a n d  i n t r r p e r s o n a l  C o m p e t i t i v e n e s s .  
W e  now have  d a t a  f r o m  t h r e e  s t u d i e s  i n  t w o  o r g a n i z a t i o n s  
r e l a t i n g  p e r s o n a l i t y  t o  p e r f o r m a n c e  ( H e l m r e i c h ,  1982; 1986). T h e  
r e s u l t s  s h o w  c o n s i s t e n t ,  s i g n i f i c a n t  r e l a t i o n s h i p s  b e t w e e n  t r a i t s  
’ a n d  l i n e  p e r f o r m a n c e .  F i g u r e  1 shows some of  t . he  more p o t e n t  
I 
I 
i 
f a c t o r s  t h a t  d i s c r i m i n a t e  b e t w e e n  a i r l i n e  p i l o t s  g l o b a l l y  
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. c l a s s i f i e d  as h i g h  o r  low per fo rming  by Check Airmen. 
I n s t r u m e n t a l i t y ,  Expressi  v i t y ,  and h i g h  Mastery needs 
c h a r a c t e r i z e  t h e  b e t t e r  p i l o t s  w h i l e  h i g h  Aggressiveness i s  an 
a t t r i b u t e  o f  t h e  low r a t e d  group. More r e c e n t l y ,  Spence and I, 
w i t h  graduate s tudent  Robby Pred, have re fo rmu la ted  t h e  Type A 
p e r s o n a l i t y  cons t ruc t .  I n  our new, f a c t o r  a n a l y t i c a l l y  de r i ved  
/ 
meawre, t h e r e  a r e  two moderately c o r r e l a t e d  t i c a l e s ,  we have 
c a l l e d  Dr iver less and Impatience. The most i n t e r e s t i n g  aspect o f  
t h i s  model i s  t h a t  h i g h  Driveness appears t o  be associated w i t h  
s u p e r i o r  perfarmance and t o  have na n e g a t i v e  h e a l t h  imp l i ca t i ons .  
w h i l e  h igh  Impat ience has ba th  nega t i ve  performance and nega t i ve  
4 
h e a l t h  r e l a t i o n s h i p s .  I n  h i s  recent  d i s s e r t a t i o n ,  ' Tom Chidester  
(1986) i nc luded  t h e  new T y p e ' A  measure as p a r t  o f  a s tudy  o f  
f l i g h t c r e w  r e a c t i o n s  and performance i n  long and shor t -haul  
operat ions.  He found Driveness t o  b e  p o s i t i v e l y  c o r r e l a t e d  w i t h  
resource  management and. uncar re la ted  w i t h  technical .  performance. 
Impat ience, on t h e  o the r  hand, was n e g a t i v e l y  c o r r e l a t e d  w i t h  
t e c h n i c a l  performance and unco r re la ted  w i t h  resource  management. 
I t  i s  g r a t i f y i n g  ' to f i n d  p e r s o n a l i t y  t o  b e  a robus t  
p r e d i c t o r  o f  r e a l  wor ld  per!ormance, g i ven  its r a t h e r  tenuous 
p l a c e  i n  t h e  wor ld  o f  s o c i a l  psychology. I t  i s  even more s t r i k i n g  
t o  f i n d  i t  o p e r a t i n g  i n  a : s i t ua* t i on  where many o ther  f a c t o r s  
rang ing  f rom personal  a t t i t u d e s  t o  group composi t ion a l s o  
i nf  1 uence performance. - 
The ob ta ined personal i ty -per formance r e l a t i o n s h i p s  a r e  a l s o  
a t  va r iance  w i t h  t h e  research l i t e r a t u r e  on p i l o t  se lec t i on .  
Reviewing t h i s  l i t e r a t u r e  from World War I 1  onward, one f i n d s  
8 
, 
' l i t t l e  e v i d e n c e  f o r  p e r s a n a l i t y  e f f e c t s .  I n d e e d ,  a review o f  
r e s e a r c h  o n  Navy p i l o t  s e l e c t i o n  c o n d u c t e d  i n  t h e  l a t e  1970's 
c o n c l u d e d  t h a t  t h e r e  was no e v i d e n c e  f o r  a n y  p e r s o n a l i t y  f a c t o r s  
b e i n g  r e l a t e d  t o  p i l o t  a t t r i k i o n  d u r i n g  t r a i n i n g  ( G r i f f i n  & 
MOSk05, 1377). Why s h o u l d  w e  h a v e  f o u n d  c o n s i s t e n t  p e r s o n a l i t y  
e f f e c t s  when o t h e r s  h a v e  h a d  no s u c c e ~ i s ?  We f e e l  t h a t  t h e  a n s w e r  
t o  t h i s  s e e m i n g  p a r a d o x  l i e s  i n  wha t  w e  h a v e  l a b e l l e d  t h e  
"honeymoon e f f e c t "  o f  m o t i v a t i o n  o n  p e r f o r m a n c e .  I n  a r e c e n t  
s t u d y  ( H e l m r e i c h ,  S a w i n ,  $4 C a r s r u d ,  1986) w e  e x a m i n e d  the 
c o r r e l a t i o n s  b e t w e e e n  ' o u r  a c h i e v e m e n t  scales  a n d  p e r f o r m a n c e  over  
t i m e  i n  a s a m p l e  o f  c le r i ca l  w o r k ~ ? r s ~  F i g u r e  2 shows the e f f e c t  
g r a p h i c a l l y .  A t  t h e  e n d  of t r a i n i n g  t h e r e  were n o  s i g n i f i c a n t  
c o r r e l a t i o n s ,  However, w i t h  t h e  , p a s s a g e  o f  t i m e ,  t h e  c o r r e l a t i o n s  
i n c r e a s e d  i n  m a g n i t u d e  and s t a b i l i z e d .  Our t h e o r e t i c a l  
i n t e r p r e t a t i o n  is t h a t  mast i n d i v i d u a l s ,  when s e l e c t e d  f o r  a 
p o s i t i o n ,  g i v e  t h e i r  utmost e f f o r t  d u r i n g  t r a i n i n g  a n d / o r  i n i t i a l  
w o r k  p e r i o d  a n d  t h a t  t h i s  h i g h  e f f o r t  masks t h e  i n f l u e n c e  o f  
p e r s o n a l i t y .  I t  is n o t  u n t i l  t h e  p e r s o n  h a 5  s e t t l e d  i n t o  t h e  
r o u t i n e  o f  t h e  p o s i t i o n  a n d  t h e  "honeymoon h a s  e n d e d "  t h a t  
p e r s o n a l . i t y  i n f 1 , u e n c e s  on b e h a v i o r  b e g i n  t o  e m e r g e .  T h i s  d e l a y e d  
i m p a c t  may a l s o  e x p l a i n  wh; p e r s o n a l i t y  e f f e c t s  a r e  f r e q u e n t l y  
e l u s i v e  i n  the  t r a d i t i o n a l  l a b o r a t o r y  s t u d y .  
-., 
A s  n o t e d  ear l ier ,  NOSA r e s e a r c h  h a d  i s o l a t e d  c e r t a i n  p i l o t  
a t t i t u d e s  t h a t  a p p e a r e d  t o  be a s s o c i a t e d  w i t h  e f f e c t i v e  or 
i n e f f e c t i v e  c o c k p i t  management.  A s  p a r t  o f  t h e  e x p l o r a t i o n  of 
p i l o t  b e h a v i o r ,  I d e c i d e d  t o  i n v e s t i g a t e  t h e s e  a t t i t u d e s  mare 
s y s t e m a t i c a l l y ,  t h u s  r e t u r n i n g  t o  nry f i r s t  g r a d u a t e  school 
r e s e a r c h  t o p ' i c .  U s i n g  t h e  a v a i l a b l e  d a t a  a s  a r e s o u r c e ,  I 
9 
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devel.oped a twenty-f  i v e  i t i m  "Cockpi t  Management A t t i t u d e s  
Survey . (Helmreich, 1984). T h i s  ins t rument  has now been 
a d m i n i s t e r e d ' t o  more than 5,000 p i l o t s  f rom f o u r  major a i r l i n e s ,  
t h e  US A i r  Force, and t h e  general  a v i a t i o n  community. The 
quest ionE cover a range o a f  t o p i c s  f rom a t t i t u d e s  about personal  
r e a c t i o n s  and d e c i s i o n  making under s t r e s s f u l  c o n d i t i o n s ,  t o  crew 
r o l e s  and r e s p o n s i b i l i t i e s ,  i n te rpe reona l  communications, and 
t r a i n i n g .  The r e s u l t s  have proved q u i t e  s t r i k i n g .  A r e c e n t  s tudy  
v a l i d a t e d  t h e  at t i tude-per formance l inkage.  Using Check Airmen 
who were b l i n d  t o  p i l o t  a t t i t u d e s  as eva lua tors ,  two groups o f  
p i l o t s  were i d e n t i f i e d .  B o t h  groups were h i g h  i n  t e c h n i c a l  
p r o f  i c i  ency , b u t  one group was c l  ass i  f i ed a% h i g h  on resource  
management and t h e  o the r  as low. Using d i s c r i m i n a n t  f u n c t i o n  
- a n a l y s i s ,  94% o f  t h e  p i l o t s  were c o r r e c t l y  c l a s s i f i e d  a5 t o  
c o n d i t i o n  ( I ie lmreich,  Foushee, Benson, $4 Huss in i ,  1986). F i g u r e  3 
shows group di f - ferences on the  composite a t t i t u d e  index i n  t h e  
a i r l i n e  and i n  a r e p l i c a t i o n  j u 5 t  completed w i t h  A i r  Force 
t r a n s p o r t  p i l o t s .  There seems t o  be l i t t l e  doubt t h a t  i n  t h e  r e a l  
wor ld  a t t i t u d e s  and hehsviGrs a r e  c l e a r l y  l i n k e d .  
There a r e  severa l  othec. i n t r i g u i n g  aspects of t h e  a t t i t u d e  
data. The - f i r s t  i s  t h a t  t he re  a r e  l a r g e  and h i g h l y  s i g n i f i c a n t  
d i f f e r e n c e s  bekwern organirzations i n  a t t i t u d e .  Th is  seems t o  
v e r i f y  Hackman 'e; (1986) observat ion t h a t  o r g a n i z a t i o n a l  c u l t u r e  
and c l i m a t e  a r e  pr ime determinants o f  ope ra t i ona l  a t t i t u d e s  and 
perSormance. Evan more s t r i k i n g  a r e  l a r g e  and s i g n i f i c a n t  
- 
d i f f e r e n c e s  i n  a t t i t u d e  between crew p o s i t i o n  ( i . e  Captain, F i r s t  
O f f i c e r ,  F l i g h t  Engineer)  yi:~ckj-n o rgan iza t ions .  A c l e a r  

i m p l i c a t i o n  of t h i s  f i n d i n g  i s  t h a t  i- f  crewmembers on t h e  same 
a i r c r a f t  do n o t  agree as t o  how bes t  t o .  manage t h e  f l i g h t  
opera t ion ,  t h e  l e v e l  of e f f e c t i v e  teamwork i s  l i k e l y  t o  be l e s s  
than  .op t ima l .  I n v e s t i g a t i n g  these a t t i t u d e  d i f f e r e n c e s ,  one o f  
our graduates s tudents,  V a l e r i e  Edwards d i d  separate c l u s t e r  
analyses o f  t h e  a t t i t u d e s  o f  Captains, F i r s t  Of f icers ; ,  and F l i g h t  
Engineers, (Edwards, 19E16). She  found t h a t  t h e  a t t i t u d e s  o f  
Capta ins formed mare l o g i c a l l y  c o n s i s t e n t  c l u s t e r s ,  w h i l e  t h o s e  
of t h e  o the r  crewmembers tended t o  be more f r a c t i o n a t e d .  
A reassu r ing  i m p l i c a t i o n  o f  these da ta  i s  t h a t  s i n c e  
a t t i t u d e s  c , g ~  be changed, t r a i n i n g  programs d i r e c t e d  towards t h e  
m o d i f i c a t i o n  o f  a t t i t u d e s  should be ab le  t o  produce. more p o s i t i v e  
a t t i t u d e s ,  g r e a t e r  agreement among crewmembers, and more 
e f f e c t i v e  performance. Several a i r l i n e s  have i n s t i t u t e d  formal  
t r a i n i n g  i n  c o c k p i t  resource  management and we a r e  a t tempt ing  t o  
assess t h e  s h o r t  and long-term e f f e c t s  o f  such programs on bo th  
a t t i t u d e s  and performance. Although t h e  da ta  a r e  j u s t  beginn ing 
t o .  come in, '  p r e l i m i n a r y  i n d i c a t i o n s  a r e  t h a t  a t t i t u d e s  are  
s i g n f i c a n t l y .  changed by p a r t i c i p a t i o n  i n  t h i s  t ype  o f  t r a i n i n g .  
Performance e f f e c t s  and t h e  s t a b i l i t y  o f  changes remain t o  be 
determi  n o d ,  
Whi le  t h e  r e s ~ t l t s  t o  da te  a re  encouraging and p r o v i d e  s t rong  
inducements to con t inue  t h i s  l i n e  of i n v e s t i g a t i o n ,  a number o f  
? 
I 
c r i t i c a l  ques t ions  remain unanswered. These i n c l u d e  ga in ing  more 
unders tand ing  a+ n r g a n i z a t i n n a l  eff:ec'ts, f u r t h e r  d e f i n i t i o n  of- 
p e r s o n a l i t y  dimensions re levan t  t o  performance and t o  p i l o t  
s e l e c t i o n ,  and e x p l o r i n g  r e l a t i o n s h i p s  between a t t i t u d e s  and 
p e r s o n a l i t y ,  hs w e l l  as d e f i n i n g  t h e  l i m i t s  o f  t r a i n i n g  i n  crew 
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coord i n a t  i on. Addi t i o n a l l  y , as modern a i r c r a f t  become 
i n c r e a s i n g l y  automated and are operated w i t h  two human and an 
e l e c t r o n i c  crewmember, i t  w i l l  become i m p e r a t i v e  t o  s tudy  t h e  
s o c i a l  psycho log ica l  impact of  automat ion ' on  crew a t t i t u d e s  and 
performance and t o  d iscover  whether t h e  optimum p i l o t  p e r s o n a l i t y  
c o n s t e l l a t i o n  changer; w i t h  t h e  changing environment o f  t h e  a p t l y  
l a b e l l e d  1tglata8 cockpi ' t" .  
What has been m i s s i n g  from t h e  research and da ta  thus f a r  
a r e  re fe rences  to t h e  qroup, t h e  p o i n t  on which I opened t h e  
d iscuss ion .  T h i s  omission does n o t  r e f l e c t  abandonment o f  t h e  
i n i t i ' a l  commitment t o  s tudy  f l i g h t  crews as smal l  groups. Rather, 
i t  r e f l e c t s  t h e  need t o  understand t h e  s e t t i n g ' a n d  ' the i n d i v i d u a l  
p l a y e r s  b e f o r e  t r y i n g  t o  d i sen tang le  t h e  i n t e r p e r s o n a l  
- i n t e r a c t i o n s  t h a t  make LIP the conduct o f  f l i g h t  operat ions.  A t  
t h e  same t i m e  t h a t  we have been i n v e s t i g a t i n g  t h e  aspects o f  
p i l o t  behavior  just described, we have been t r y i n g  t o  develop 
i ns t rumen ts  and methodologies t o  cap tu re  t h e  group processes and 
communications i n v o l v e d  i n  normal and abnormal f l i g h t  s i t u a t i o n s .  
P a r a l l e l i n g  t h i s  e f f o r t ,  C l a y  Foushee and h i s  co l leagues a t  Ames 
have made g rea t  progress i n  $he a n a l y s i s  o f  p i l o t  behavior us ing  
r e a l  crews f l y i n g  a s tandard ized f l i g h t  scenar io  i n v o l v i n g  
weather and equipment problems i n  t h e  s imu la to r  (Foushee, Lauber, 
B a e t g e ,  $4 Acomb, ,1986; Faushee & Helmreich, i n  press) .  Lauber, 
1986). Richard Hackman and h i s  co l leaques have been 
s y s t e m a t i c a l l y  observ ing crew hehaviar  i n  r e g u l a r  f l i g h t  
- * 
opera t ions .  I n  our own l a h o r a t c r y ,  R i c k  Eliem has conducted an 
i ngen ious  d i s s e r t a t i o n  u s i n g  vo lun tee r  crews f l y i n g  a micro- 
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computer based f l i g h t  s imu la to r .  Siem i s  i n  t h e  process of 
ana lyz ing  crew i n t e r a c t i o n s  caded f rom v ideotapes o f  t h e  complete 
f l i g h t s  o f  each crew. 
We f e e l  t h a t  w e  a r e  now ready t o  t a c k l e  t h e  group r a t h e r  
than t h e  i n d i v i d u a l  on t h e  f l i gh tdeck .  What i s  develop ing under 
NASA sponsorship i s  a s y n e r g i s t i c  r e l a t i o n s h i p  among a group o f  
i n v e s t i g a t o r s  i n c l u d i n g  Foushee and h i s  co l leagues a t  NASA, 
Hackman's team from Harvard, and o ~ i r  group a t  Texas. The research 
of each has bo th  common and unique dimensions. O u r  group, for 
example, w i l l  be c o l l e c t i n g  systemat ic observa t iona l  da ta  i n  bo th  
s imul .a tors  and on l i n e  f l i g h t s  a i  w e l l  as a t t i t u d e  and 
p e r s o n a l i t y  data. 
- 
A t  t h e  same t ime,  a l l  o f  us w i l l  c o l l a b o r a t e  on a l a r g e  
s tudy  us ing  t h e  h i g h l y  s o p h i s t i c a t e d  research s i m u l a t o r  at NASA 
Ames which has e l a b o r a t e  da ta  a c q u i s i t i o n  f a c i l i t i e s  a5 w e l l  as 
' s t a t e  o f  t h e  a r t  f i d e l i t y  and t h e  c a p a c i t y  t o  s imu la te  t h e  a i r  
c o n t r n l  environment. The planned s tudy  w i l l  i n v o l v e  t h e  
c o l l e c t i o n  o f  d e t a i l e d  da ta  on t e c h n i c a l  performance and crew 
i n t e r a c t i o n  and w i l l  a l s o  i n v e s t i g a t e  t h e  e f f e c t s  o f  crew 
compos i t ion  a long se lec ted  p e r s o n a l i t y  dimensions. The database 
r e s u l t i n g  from t h i s  col1abo;ation should a l l o w  ~ 1 5  t o  exp lo re  a 
number- o f  hypotheses about e f f e c t i v e  and i n e f f e c t i v e  behavior and 
how i n d i v i d u a l  a t t r i b u t e s  i n f l uence  group process. 
I n  conc lus ion ,  1 m u s t  admit t h a t  research on f l i g h t c r e w  
behav io r  remains up i n  t h e  a i r .  P u t  i f  we can keep i t  there ,  I a-m 
becoming i n c r e a s i n g l y  o p t i m i s t i c  about our chances of ga in ing  
' i n s i g h t s  of bo th  t h e o r e t i c a l  and p r a c t i c a l  impor t .  
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